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practice has proven beneficial for decades, but 
after years of spreading litter on fields, soil 









































itself, litter storage facilities, and fields where 
litter	is	applied;	each	source	requiring	its	own	
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POULTRY LITTER — continued from page 1
Dust	and	odors	from	livestock	operations	have	recently	













































significantly lower (generally 80-95% less) than in runoff from 
surface-applied	litter.		By	the	second	year,	litter-incorporated	








litter beneath a grassland setting before reloading (Pote, 2008); 
similar	to	surface	application	methods.		Such	innovative	
thinking	and	product	development	could	potentially	offer	

































United States.  Biofiltration can reduce odor and hydrogen 
sulfide emissions by as much as 95% and ammonia by 65% 
(Nicolai	and	Schmidt,	2005;	Nicolai	et	al.,	2006;	Sun	et	al.,	
2000).  Typically, a biofilter is a layer of compost and wood 
chips	that	support	a	microbial	population,	or	simply	a	bed	of	
organic material 10 to 18 inches deep (Schmidt et al., 2004).  
Microbes	associated	with	the	organic	material	convert	odorous	
gases	to	carbon	dioxide	and	water	as	air	passes	through	the	
biofilter.  Schmidt et al. (2004) illustrated elements of an open-
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Biofilters do require maintenance in four areas – assessing 
pressure	drop	across	the	media,	weed	control,	rodent	control,	
and	moisture	control	(Nicolai	and	Schmidt,	2005).		Moisture	






























Potomac, MD. June 5-8.
	 Malone,	G.W.,	G.	VanWicklen,	S.	Collier,	and	D.	
Hansen. 2006. Efficacy of vegetative environmental buffers to 
capture	emissions	from	tunnel	ventilated	poultry	houses.	Pp	
Figure 1. Open-bed biofilter attached to livestock 
barn (from Schmidt et al., 2004).
875-878. Proc. Workshop on Agricultural Air Quality: State of 
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	 Nicolai,	R.E.,	C.J.	Clanton,	K.A.Janni,	and	G.L.	Malzer.	
2006. Ammonia removal during biofiltration as affected by 
inlet	air	temperature	and	media	moisture	content.	Trans.	
ASABE. 49(4):1125-1138.
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Sulfur and nitrogen balances in biofilters for odorous gas 
emission control. Trans. ASABE. 43(6): 1861-1875.
	 Tabler,	G.	T.	2006a.	Ammonia	emissions	attracting	
significant attention. Avian Advice 8(2):9-11.
Tabler, G. T. 2006b. Odor – An emerging concern for 
producers. Avian Advice 8(1):1-3.
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R. Keith Bramwell, University of Arkansas Division of Agriculture
Skip-a-day and Everyday Feed 





























house.  This trial involved a total of 4080 Cobb 500 pullets which were raised together and accord-
ing	to	industry	recommendations.		At	21	weeks	of	age,	pullets	were	moved	to	a	single	production	
style hen house and randomly divided into 48 pens with 24 replicate pens of 85 hens per pen for 
each	of	the	two	feed	treatment	groups.		Both	groups	were	fed	the	same	quality	and	quantity	of	feed	
per	bird	per	week	(feed	allotments	and	feed	formulations	according	to	industry	standards)	with	the	







onset of egg production in the skip-a-day group occurred five days later than the everyday fed group 




production five days later and attained peak production several days later, by 30 weeks of age cu-
mulative	eggs	produced	per	hen	housed	was	similar.			Additionally,	at	the	conclusion	of	the	60	week	
production cycle, there was no significant difference in total eggs produced per hen housed.
 Hen mortality for the trial was relatively low with 8.1% and 9.6% life of flock mortality for the 
skip-a-day and everyday fed birds with no significant difference found in hen body weight at any 
age.  Egg weights were recorded by pen weekly through the trial and showed no significant differ-




















Table 1. Cumulative egg production per hen in skip-a-day versus everyday 
fed breeder hens through 60 weeks of age.
Figure 1. Egg production in  
skip-a-day versus everyday fed 
breeder hens
Age in weeks





as a prime spot for duck hunting.  The “V” formation of arriving flocks is, for many, a familiar 
and	welcome	sign	of	the	change	of	seasons.		Yet	waterfowl	can	easily	become	a	nuisance	as	
well as spread disease to both backyard and commercial flocks.  In addition, waterfowl can be 













 Waterfowl are also very adaptable with regard to food.  Ducks are filter feeders and will 
eat	almost	anything,	while	swans	eat	aquatic	plants	and	geese	generally	eat	terrestrial	grasses.		
However,	most	waterfowl	will	usually	come	to	land	twice	a	day	(morning	and	evening)	looking	
for food.  Normally waterfowl will roost on or near the open water at night (Cleary, 2008).
	 Waterfowl	are	normally	monogamous	and	solitary	nesters.		Geese	and	swans	mate	for	life,	
while	ducks	tend	to	seek	a	new	mate	each	breeding	season.		Waterfowl	will	usually	lay	an	egg	a	
day or an egg every other day until the clutch is complete.  The 28 to 34 day incubation period 
(depending	on	the	species)	usually	begins	when	the	last	or	next-to-last	egg	is	laid.		Newly	
hatched	waterfowl	are	quick	learners	and	begin	foraging	soon	after	hatch.		However,	studies	









provide the best control.  Control methods are classified into the following five categories: 
habitat modification, exclusion, harassment, chemical sprays and lethal control (Anonymous, 
no	date).		While	time	and	space	do	not	allow	a	complete	description	of	control	methods,	several	
ideas	will	be	outlined	under	each	category.
Frank T. Jones and F. Dustan Clark, 
University of Arkansas Division of Agriculture
Native waterfowl 
in the United 
States are 
protected by both 
state laws and the 
Federal Migratory 








without state and 
federal permits.
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WATERFOWL — continued on page 8


































































































Anonymous. No Date. Nuisance wildlife – Wild geese.  
Missouri	Department	of	Conservationhttp://mdc.mo.gov/
landown/wild/nuisance/w_geese/types.htm  6/11/08
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WATERFOWL— continued from page 7
Effects of Temperature Variation 
in On-farm Hatching Egg 














maintaining embryo viability.  While an egg storage temperature of 68°F (20°C) is the most com-
monly	practiced	industry	recommendation,	the	actual	on-farm	egg	storage	temperature	can	range	
from a low of 60°F (15.6°C) up to 75°F (23.9°C).  The range in egg storage temperature from one 






viability in commercial broiler breeder flocks.  
Egg Storage and Hatching Procedures
	 Four	thousand	three	hundred	twenty	(4320)	hatching	eggs	were	obtained	from	the	Univer-
sity	of	Arkansas’s	Broiler	Breeder	Research	facility	and	were	placed	into	two	separate	egg	storage	
chambers, with all eggs stored at a control temperature of 70° F (21.1° C) for 0-24 hours.  After the 
 Anonymous. 2007 Canada good management – FAQ – Frequently asked questions.  http://www.canadagoodwmanagement.
com/faq.html  6/11/08
Cleary, E. C. 2008. Waterfowl. http://www.extension.org/pages/Waterfowl  6/11/08
	 Williams-Whitmer,	L.	M.,	M.	C.	Brittingham-Brant	and	M.	J.	Casalena.	1996.	Geese,	ducks	and	swans.	Pennsylvania	State	
University, Agricultural Research and Cooperative Extension, Pub. No. CAT UH087
	 Ziegenhagen,	S.	and	B.	Tuck.	2005.	Living	with	nuisance	wildlife.	Oregon	State	University	Extension	Service	Publication	
EC1579.
R. Keith Bramwell, University of Arkansas Division of Agriculture
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HATCHABILITY— continued on page 10
HATCHABILITY— continued from page 8
initial 24 hour storage period, eggs were divided into 864 egg lots and assigned to treatment groups. 
One group of eggs remained at 70° F for the entire 72 hour storage period (Control).  Four other 
groups were moved to separate storage chamber with temperatures set at either 66° F (18.9° C), 68° 
F (20.0° C), 72° F (22.2° C), or 74° F (23.3° C) to represent Treatments 1, 2, 3, and 4, respectively.  
Eggs were stored at these temperatures for an additional 24 hours for a total of 48 hours of storage 
time.  Then eggs stored at 66° F were stored at 74° F, eggs at 74° F were stored at 66° F, eggs at 68° 
F were stored at 72° F, and eggs at 72° F were stored at 68° F for an another 24 hours for a total stor-
age time of 72 hours.    After 72 hours of storage all eggs were returned to 70° F.  Treatment details 
are	outlined	in	Table	1.		This	design	ensured	that	all	eggs	in	this	experiment	were	held	at	an	aver-
age of 70° F for the entire three day “on-farm” egg storage time period.  To summarize this design, 
all	hatching	eggs	from	the	different	temperature	treatment	groups	were	subjected	to	either	a	2	or	4	
degree F temperature fluctuation above and below the 70° F base temperature, but were held at an 












used in the study moved from the hen house at about 80º F to the 70° F storage chamber for 24 
hours.		Eggs	that	then	increased	in	temperature	for	24	hours	and	decreased	for	another	24	hours	be-







 Eggs that were stored at 70° F then decreased in temperature for 24 hours, then increased 
















when egg production is attained and the flock maintains high levels of fertility, how we care for 
hatching	eggs	can	have	a	tremendous	effect	on	overall	hatchability.	While	current	industry	recom-
mendations vary from 63° F to 70° F for on-farm egg storage, data from this research indicate that 
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Figure 1. Hatchability Loss due to Egg Storage Temperature Variation
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HATCHABILITY — continued from page 10
Figure 2. Ideal temperature changes for hatching eggs.
Table 1. Egg storage temperature treatments
1 t = decrease in temperature; s = increase in temperature
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